INTRODUCTION
Carbon is one of the most important constituents of the interstellar medium. Its cosmic abundance is comparable to that of nitrogen and oxygen. Carbon provides the majority of the free electrons in diffuse clouds since it is the most abundant element with an ionization potential below the Lyman limit. Carbon ions are an important coolant in this environment.
Carbon in its various forms (C L C u, CO) acts as a diagnostic for physical conditions such as gas density and temperature.
For example, each of the fine structure levels of the C x ground state can be populated in diffuse gas. Analysis of the distribution of levels yields estimates for density and temperature (Jenkins & Shaya 1979; Jenkins, Jura, & Loewenstein 1983) . The first step in such an analysis is the derivation of column densities, but the derivation from data acquired with the Goddard High Resolution Spectrograph (GHRS) is compromised by the quality of available oscillator strengths.
Here we improve the situation for C I by presenting a self-consistent set off-values based on precise laboratory oscillator strengths for specific lines.
There are a large number of C I lines accessible at ultraviolet wavelengths.
Since the GHRS provides spectra of high quality with signal-to-noise ratios greater than 100-200 (Cardelli & Ebbets 1994; Fitzpatrick & Spitzer 1994; Lambert et al. 1994) , relatively weak, optically thin lines are readily seen in these spectra. We use C I lines of varying strengths from GHRS spectra of fl_ Sco, p Oph A, and X Oph ( § 2) to produce curves-of-growth (COGs) for each fine structure level ( § 3). As was done for S l (Federman & Cardelli 1995) , the column density and b-value are set from lines with precisely known laboratory-based f-values. Com- (Cardelli & Ebbets 1994) , and the IRAF package from NOAO was used to measure the W_ of each line. In all, 27 C 1 lines were detected in this range, and the extraction of W_ for the lines was straightforward apart from some minor problems.
In the vicinity of multiplet 21261, there were strongly saturated Sin and Fe II lines which affected the continuum placement. Moreover, C I ).1277.245 and C !* 21277.282 3 were blended and quite optically thick, making these measurements unreliable.
We decided not to use them in our analysis. There were two main sources of error in our measurements of W_; one was noise and the other was placement of the continuum level. The order of magnitude of these errors was generally similar. As for fll Sco, the data on 14 C ! lines were based on observations taken with G160M that covered the ranges 1155-1160 ]k and 1185-1200 _. These data were described in detail by Cardelli & Savage (1995) , but in essence were processed in a manner identical to those above.
Our results appear in Tables  I and 2 , together with Copernicus data (Frisch 1980; Snow & Jenkins 1980; Jenkins et al. 1983) . Only nine of our 27 lines for p Oph A and X Oph were observed with the Copernicus satellite. For three lines only upper limits of Wx were available, indicating the level of uncertainty for the Copernicus data. Where specific values were provided, the quoted errors are much greater than the ones from HST spectra. There was a dis- One could pinpoint "suspicious" lines by looking at the data points and COGs for different sight lines. The C l* line 21287.608, for example, was above the curve for both p Oph A and X Oph, indicating a need to modify its oscillator strength (see Figs. 1 and 2 ). For such lines or multiplets, a quantity (Morton 1991 , and references therein) and for C I 21276.483 with our revised f-value to obtain N and b-values from a COG. For the C I* and C I** lines of the multiplet at 1329 /_, as a first approximation we assumed that the Wa for each line of the blend was equal to the relative oscillator strength for the line. Within the precision of the Copernicus data, the results for the two multipiers were quite similar; however, the 21261 multiplet was weighted more heavily in our analysis because the lines yielded more tightly constrained column densities. For _.1261, we took a weighted average of the two determinations from Copernicus data (Snow & Jenkins 1980; Jenkins et al. 1983 ), but we note that the results of yielded more consistent column densities. Each set of lines in C I could be fit with a single b-value of 1.8 __+ 0.1 km s-1 with column densities of(2.10 __+0.32) x 101. cm -2, (3.61 __+ 0.21) x 1013 cm -2, and (1.66 __.0.19) x 1013 cm -2 for J = 0, 1, and 2, respectively.
These values were used to obtain a set of self-consistent oscillator strengths from the other lines below 1200 _ seen in Copernicus and HST spectra. As an additional check on our method, we produced empirical COGs for S I toward p Oph A and Z Oph which were based on the f-values derived by Federman & Cardelli (1995) . Twelve sulfur lines were detected in the spectrum of each star; Table 4 lists our results for S I. Furthermore, Frisch (1980) measured the absorption from 21295, and this result was incorporated into the analysis. In all respects, the present analysis mirrored that of Federman & Cardelli (1995) : A single velocity component was used, and the contribution from the weaker line or lines of a blend was subtracted from the total Wx. Figure 6 shows the empirical COGs derived for S I toward the two stars. These COGs show (1) Hibbert et al, (1993) . For the allowed transitions involving the configurations 2s22p5s and 2sZ2p4d, the predictions of Hibbert et al. (1993) agree with our results in about half of the cases.
Our GHRS results for C I toward fll Sco suggest that LS coupling does not apply to individual lines within multiplets in a number of instances.
We utilized the well-known This program is especially useful in describing mixing among levels, resulting in line ratios that do not obey LS coupling rules. Because all excited even-parity states lie at appreciable energies above the ground state, we only considered the configuration 2s22p 2. As for odd-parity states, we included the following 16 configurations: 2s22pns (n = 3 8), 2s22pnd (n = 3-7), 2s2p 3, 2s2p2np (n = 3-5), and 2s2p24jl We note that the last 5 configurations involve exciting a core electron.
We have data on at least two lines in the multiplets at 1194, 1193, 1189, 1157, and 1156 _ (see also Brooks, Rohrlich, & Smith 1977 Blended pair of lines. 
